Material and Methods

Oligonucleotides
NSP1-F GTGGTTAGAAAATCTGGTGGG NSP1-R GACAATAAGGGTTTCATCAGAGG ACTIN-F ACAATGGAACTGGAATGG ACTIN-R CCTCCAATCCAGACACT
Bacterial strains
Sm2011
Sinorhizobium meliloti strain Sm2011 (S1)
Sm2011-GFP S. meliloti Sm2011 carrying pHC60 (S2) Sm2011-mRFP S. meliloti Sm2011 carrying pBHR-mRFP E. coli DB3.1 E. coli strain DB3.1 for construction and maintenance of plasmids carrying the ccdB gene (Invitrogen)
E. coli-pRK2013 E. coli carrying conjugation helper plasmid pRK2013 (S1) GMI3540 E. coli used as donor for tri-parental mating (S1)
MSU440
Agrobacterium rhizogenes strain MSU440 (S2)
Plasmids
The broad host range plasmid pBHR-mRFP was constructed by replacing GFP-S65T of pHC60 by mRFP (S3, S4). Therefore the constitutive (mutated) LacZ promoter driving GFP-S65T from pHC60 was subcloned into a modified pBSK(II)SK(+) vector using first XhoI and subsequent BglII digestion. A second BglII site flanking the XhoI site was removed and the corresponding vector was named pPS13. Recloning of this modified fragment into pHC60 using XhoI and BglII resulted in the plasmid pBHR-GFP having unique XhoI and BglII sites. By replacing GFP-S65T in pPS13 by PCR amplified mRFP (mRFP-F and mRFP-R primers) and subsequent recloning in pBHR-GFP, pBHR-mRFP was created. The pBHR-mRFP was transformed into Sm2011 using triparental mating (S1).
To introduce the AtUBQ10::DsRED1 fluorescent marker gene into pKGW, pK7WGF2 and pK7FWG2 AtUBQ10::DsRED1 was PCR amplified from the pRedRoot (pRR) vector using Q10R-F and Q10R-R and subsequently cloned into pCR-Blunt II-TOPO (Invitrogen) (S5, S6). This fragment was then transferred using AatII and XbaI (partially digested) to pKGW, pK7WGF2 and pK7FWG2 thereby creating pKGW-R, pK7WGF2-R, and pK7FWG2-R respectively.
Plant material
A17
Medicago truncatula cv Jemalong line A17 (S7)
Positional cloning of NSP1
A NSP1 F2-mapping population was created from crossed B85 and DZA. 456 F2 individuals were phenotyped using Sm2011-GFP (S2). To identify molecular markers tightly linked to the NSP1 locus we performed RAPD analyses using 400 decamers To further delineate the NSP1 region new markers were generated on BAC end sequences and in this way NSP1 could be positioned on BAC Mth2-37J10 between markers 32C19F (use 32C19F-F for sequencing of SNPs) and 76L14R (use both primers for sequencing to detect SNPs), a region spanning 50 kb. This region was single pass sequenced using specific primers and 6 genes could be identified upon annotation using BLAST algorithms (http://www.ncbi.nlm.nih.gov/blast/, http://tigrblast.tigr.org/tgi/ and http://medicago.toulouse.inra.fr/Mt/EST/) (Fig S2) . By sequencing corresponding alleles in B85 and C54 one mutated gene encoding a GRAS protein could be identified.
Complementation of nsp1 mutant plants
Agrobacterium rhizogenes mediated root transformation was conducted according to Limpens et al. (S5) . The NSP1 gene including 4 kb upstream region was sub-cloned from
XhoI digested Mth2-68L2 and cloned into a modified pENTR4 entry vector (Invitrogen).
Using LR Clonase (Invitrogen) this fragment was recombined into the binary vector pKGW-RR. Roots were inoculated with Sm2011-GFP, screened for nodules using a stereo fluorescence binocular (Leica MZFLIII) and infection of root nodule cells were confirmed by confocal microscopy ( Fig. S3 ).
To Transgenic roots generated on both nsp1-1 and nsp1-2 mutant plants (n=10) transformed with an empty pKGW-RR vector do neither form infection threads nor root nodules when inoculated with Sm2011-pHC60. This shows that mutant plants are only complemented when the NSP1 gene is cotransformed.
Subcellular localization of GFP-DMI3
The DMI3 open reading frame was amplified using DMI3-F and DMI3-R from cDNA synthesized from root total RNA extract and cloned into pENTR-D-TOPO (Invitrogen).
The resulting entry clone was recombined in pK7WGF2-R in which the 35S promoter was exchanged with the DMI3 promoter using HindIII and SpeI The DMI3 promoter was amplified from genomic DNA using pDMI3F and pDMI3R. Plants with transgenic roots were inoculated with Sm2011-mRFP. Root nodules were cut in half and imaged using a confocal microscope to confirm full complementation ( Fig S1) . For subcellular localization of GFP-DMI3 both uninoculated and Sm2011-mRFP inoculated roots were analyzed using confocal microscopy.
Subcellular localization of GFP-NSP1
The NSP1 open reading frame and 664 basepairs downstream region was amplified using NSP1-ORF-F and NSP1-3UTR-R and cloned into pENTR-D-TOPO (Invitrogen). The resulting entry clone was recombined in modified pK7WGF2-R vector containing the 4 kb NSP1 promoter region amplified from genomic DNA using pNSP1-F and pNSP1-R.
Plants with transgenic roots were inoculated with Sm2011-mRFP. Root nodules were cut in half and imaged using a confocal microscope to confirm full complementation ( Fig   S4) . For subcellular localization of GFP-NSP1 both uninoculated and Sm2011-mRFP inoculated roots were analyzed using confocal microscopy.
Microscopic analysis
Transgenic roots were analyzed using a ZEISS confocal microscope (ZEISS AXIOVERT 100M equipped with a LSM510, Argon LASER with 488 nm laserline, Helium-Neon LASER with 543 nm laserline). GFP fluorescence was imaged using the following 
Northern analysis of NSP1 expression
We assessed NSP1 expression in shoots, uninoculated roots and Sm2011 inoculated roots 2 days post inoculation. Total RNA was isolated using a hot phenol based method. Ten µg of total RNA was glyoxylated and separated on a phosphate buffered 1% agarose gel and subsequently blotted onto charged nylon membrane (Hybond-N+, Amersham Biosciences). Blotted total RNA was stained using methylene blue to saturation, scanned, and destained (Fig S5) . After baking, the blot was prehybridized in Church buffer and incubated with α32P-labeled NSP1 probe consisting of the full open reading frame. The blot was stringently washed (0.5xSSPE + 0.1% SDS at 65°C). Signals were imaged and quantified using a STORM 840 phospho-imager and ImageQuantTL (Amersham Biosciences) (Fig. S5 ).
To assess possible crosshybrization with NSP1 homologous sequences we performed a Southern analysis shows that no NSP1 homologous sequences can be detected under these conditions in the Medicago genome (Fig. S5 ). This validates that the signal detected using Northern analysis is NSP1 specific.
Southern analysis with
Reverse Transcriptase PCR analysis of NSP1 expression
We also assessed NSP1 expression levels in uninoculated roots and Sm2011 inoculated roots 2 days post inoculation using reverse transcriptase based PCR. Isolated total RNA
(1 µg) was treated with Dnase and reverse transcribed by MMLV-RT using oligo-dT.
Equal amounts of cDNA were used for NSP1 amplification using NSP1-F and NSP1-R.
PCR reactions were collected from cycle 18-27, separated on TAE agarose gel, blotted and hybridized with α32P-labeled NSP1 probe. PCR reactions performed on total RNA extract showed that there is no detectable contamination with genomic DNA. All 5 actively transcribed Medicago ACTIN genes were used as internal reference using ACTIN-F and ACTIN-R. PCR reactions were collected from cycle 9-18, separated on TAE agarose gel, blotted and hybridized with α32P-labeled ACTIN probe. Signals were quantified using a STORM 840 phospho-imager and ImageQuantTL (Amersham Biosciences) (Fig. S7 ).
Figures
Figure S1 GFP-NSP1 is not detectable in older, nitrogen fixing cells.
